1 A rnethod of sectorizing coverage over a cellular 
communications area divided into a plurality of miooceUs 
each covering a subarea of the comnnnications area ana 
being divided into a plurality of angular sectors having 
separate transmitters and receivers, the method comprising 
performing the following steps: 
receiving a number of infoniiatioii4)earing telephone sig- 
nals from a mobile telecommunications switching 
office at a common base station serving the microcells 
within the cellular communications area; 
modulating the infonnation-bearing telephone signals 
onto a plurality of different analog radio-frequency 
carriers representing a plurality of different channel sets 
for respective sectors of the microcells at the base 
station; 

cc^nbiiiing the analog radio-frequency signals for all of 
the sectors into a single outbound analog signal within 
a predetermined radio-frequency band, representing all 
of the channel sets for all of the sectors; 

converting the single outbound analog signal directly to a 
single outbound digital representation at the base sta- 
tion; 

sending the outbound digital representation of the radio- 
frequency signal via a traiismission means to a remote 
unit located in or near the subarea of at least one 
microcell; 

at the remote unit converting the outbound digital rep- 
resentation directly to a single analog representation of 
the entire outbound single radio^frequency signal 
within the same radio-frequency band and containing 
each of the pliirality of channel sets; 
sending each of the plurality of channel sets to a different 
one of a plurality of antenna units for the microcell, 
each of the antenna units being positioned so as to 
cover a different angular sector of the microcell; 
at the antenna unit covering each sector of the microcell 
receiving telephone signals within the radio-frequency 
band for the channel set of that sector, 
sending the received telephone signals to the remote unit, 
at the remote unit, coinbining all the received telephone 
signals from all" the sectors to a single combined analog 
radio-frequency received signal containing all the 
channel sets for the microcell; 
converting the single combined radio-frequency received 
signal directly to areceived digital representation of the 
radio-frequency band of the channel sets for the sec- 
tors; 

sending the received digital representation via the trans- 
mission means to the base station; and 

at the centrally located base station, converting the 
received digital representation directly to a received 
analog representation; 

demodulating the received analog representation to 
recover the individual inbound telephone signals. 



2. The method of claim 1, wherein: 

the step of sending the digital representation of the 

radio-frequency signal to the remote unit includes 

modulating it onto a transmit optical signal at a transmit 

wavelength on an optical fiber; and 
the step of sending the received digital representation to 

the base station includes modulating it onto a receive 

optical signal on an optical fiber. 



3 The method of claim 2, wherein the transmit and 
receive optical signals are sent on the same optical Lfibcx, the 
transmit and receive wavelengths being different from each 
other^ 

A The memo d of claim 1, wherein all the antenna umteare 
4.The methoo oi mcwuu , hcrdn me distance from 



s/ 5. A method of sectorizing coverage over a cellular 
communicatiotts area divided into a plurality of microceUs 
each covering a subarea of the communicaticms area, and 
each divided into a plurality of sectors, the method com- 
prising performing the following steps for each micrccell: 
receiving a number of hf onnarion-bearing telephone sig- 
nals from a mobile telecommunications switching 
office at a common base station serving the microcells 
within the cellular communications area; 
generating from the information-bearing telephone sig- 
nals one of a plurality of different channel sets of 
signals for each sector of mat microcell at the base 
station; 

combining the plurality of different channel sets into a 
single analog signal in a predetermined radio- 
frequency band; 

converting the single analog signal directly to a single 
digital representation; 

sending the digital representation via a transmission 
means to a remote unit located in or near die subarea; 

at the remote unit converting the digital representation 
directly to an analog representation of the radio- 
frequency signal for all channel sets within the same 
predetermined radio-frequency band; and 

sending the radio-frequency signal for each of the plural- 
ity of channel sets to a different one of a plurality of 
antenna units, each of the antenna units being posi- 
tioned so as to cover a different angular sector of that 
microcclL 



6. The method of claim 5, wherein the step of sending the 
radio-frequency signal for each of the channel sets includes: 
splitting the channel sets to form multiple parallel paths 

each carrying a signal representation for a different one 

of me channel sets; and 
filtering each of the paths differently based upon the 
/ channel set carried on that path. 



W. A memod erf sectorizing coverage over a cellular 
communications area divided into a plurality of microcdls 
each covering a subarea of the communications area, each 
microcell being divided into a plurality of sectors, the 
method comprising: 

at a plurality of antenna units each covering a different 
sector of a micxoccll receiving analog telephone sig- 
nals within a predetermined radio-frequency band for a 
channel set assigned to that sector, 
sending all the analog telephone signals to a remote unit 
serving the sectors of the microcelL the remote unit 
being located in ox near the subarea of the microcell; 
at the remote unit for the microceU, combining all the 
analog telephone signals from all sectors of the micro- 
cell into a single analog signal within the same radio- 
frequency band as the channel sets for the sectors of the 
microcell; 

converting me single combined analog signal directly as 
a whole to a received digital representation; 

sending the received digital representation via the trans- 
mission means to a common base station serving the 
microcells of the communications area; 

at the base station, converting the received digital repre- 
sentation to an inbound analog signal within the radio- 
frequency band; 

dcmodiuating the inbound analog signal to recover a 
plurality of information-bearing signals representing 
received analog telephone signals; and 

sending the infonnau^n-bearing signals to a mobile tele- 
communications switching office. 



8. Hie method of claim 7, wherein the antenna unit for 
said each microcell includes one or more diversity antenna 
(s) covering one or more sectors) of that microcelL 



9. The method of claim 8, further comprising the steps of: 

at each diversity antenna, receiving analog diversity 
signal(s) within the radio-frequency band for the chan- 
nel set of its sector; 

sending all diversity signals for said each microcell to the 
remote unit for said each microcell; 

at the remote unit for said each microcell, converting the 
diversity signals from all sectors in that microcell to a 
diversity digital representation within the radio- 
frequency band; and 

sending the diversity digital representation via the trans- 
mission means to the base station. 



1 0. A method of transmitting an RF signal between a base s tation and at least one 
remote unit that wirelesslv communicates with at least one wireless unit, the method 
comprising: 

generating a digitized representation of the RF signal at the b ase station, wherein 
the RF signal is a combined analog signal representing a pl urality of outbound wireless 
transmissions for a set of channels: and 

transmitting the digitized representation to the remote unit 
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11. 



The method of clai™ 1 0, wherein t ransmitting the digitized representation to a remote 



unit 



com prises transmitting the digitiz^ r epresentation to a remote antenna unit. 



12. The method of claim 10. wherein generating a digitized represen tation of the RF 
signal comprises: 

sampling the RF signal to produce a stream of digital samples; and 
framing the digital samples to produce a stream of frames. 

I 

i-. 

1 3. The method of claim 10, wherein transmitting the digitized rep resentation to the 
remote unitbomprises transmitting the digitized representatio n over a path selected from the 
group consisting of a fiber optic cable and a coaxial cable. 



i a A method efransmitting wir e i~* transmissions between a base station and a 
1« „nit that wi ~i~°iv communicates with at least one wireless unit, the method 

comprising: 

r^^ p , .p, nf RF analog ™H„1 a t*H channel carriers representing outbound 
emissions, wh ^n ^ RF analog modulated channel c arrier corres ponds, in a one- 
>^n ft relationship * channel in a set of channels used by the remote unit; 

„wi^n p «w nf RF analo g ™HnWed channel carriers into a combined RF 

signal; 

r .w; n p a ^tfarf reorese^n cf the combined RF signal at the base 
station: and 

transmitting the di gitized representation to the remote unit. 



1 5. The method of claim 1 4, wherein transmitting the digitized representation to a remote 
unit comprises transmitting the digitized representation to a remote antenna unit. 
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~ ^ method of claim 14, wherein aerating a diritfad , f thr n r 

signal comprises- 

sampling, the RF sipnal to produce a ^ nf ^gjtai sampW an H 
fiaming the digital samnles tn produce a sh-* am of frames 



~ method of claim 14, wherein transmitting the dioitm* ^p M^ tn th . , 

remote unit comprises transmittinp the digitized represent ~ v er a nath ^ ^ 

group consisting of a fiber optic cable and a coaxial cahle 
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unit: ' 

„ - merati ^ - ■»■■ -lop K»l rh an, el cnw w^. ,„ „ 

channels used bv the fmntA »«,♦. 

analog, modulatinp each of the plurality nf^ innilt g1fmalc nnin . 

corresponding one of the RF analog outbound .hann.i ^ ers. thereby P ^ , 

plurality of RF analog modulated channel r a rri^ ; 

combining the plurality of Rf analop mn^i^ channfil fiarri ^ , 
combined RF signal; 

generating a digitized representation nf the combined RF signal at the hace 
station: and 

transmitting the digitized representation to the remnte 
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^ A method of transmitting RF signals betwee n a remote unit a nd a base station, 

the method comprising: 

receiving at the remote unit an inbound combined RF si g nal comp rising a 

plurality of inbound RF sig nals from a p l urality of mobile units- 
generating a digitized representati on of the combined RF sig n al at the remote 

unit: and 

transmitting the digitize d representation to the base station 

2^ A method of trans mitting RF signals between a remote unit and a base station ! 

the method comprising: 

receiving at the remote u nit a combined RF signal comprising a plurality of 
simultaneous inbound RF signals in a set of c h annels from a plurality of mobile units; 
digitizing the combined RF sig nal; and 

transmitting the digitized combined RF signal to the base station. 



J 2 1 . A method of transmitting cellular telephone transmissions between a base station and 
a mobile unit, the method comprising: 

generating a digitized representation of a first RF signal at the base station, wherein 
the first RF signal is a combined analog signal representing all outbound cellular telephone 
transmissions for a set of channels used by a cell remote from the base station; 

transmitting the digitized representation to the cell; 

generating a second RF signal from the digitized representation of the first RF signal 
at the cell; and 

broadcasting the second RF signal to the mobile unit. 
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Mi A method of transmitting RF signals between a base station and a plurality of mobile 

units, the method comprising: 

generating a set of RF analog m odulated channel carriers representing outbound RF 
signals, wherein each RF analog modulated channel carrier corresponds, in a one-to-one 



combining the set of RF analog modulated channel barriers into a first combined RF 
signal, wherein the first combined RF signal represents outbound RF signals; 

generating a digitized repres entation of the first combined RF signal at the base 

station: 

transmittin g the digitized representation to the remote unit: 

generating a second RF signal fr om the digitized representation of the first RF signal 
at the remote unit; and 

broadcastin g the second RF signal to the plurality of mobile units. 



23. A method of transmitting RF signals between a base station and a plurality of 
mobile units, the method comprising: 

receiving a plurality of outbound input signals from a network, wherein the 
plurality of outbound input signals correspond to a set of channels used by a remote 
unit: 

generating an RF analog outbound channel carrier for each channel in the set of 
channels used by the remote unit: 

analog modulating each of the plurality of outbound input signals onto a 
corresponding one of the RF analog outbound channel carriers, thereby generating a 
plurality of RF analog modulated channel carriers: 

combining the plurality of RF analog modulated channel carriers into a first 
combined RF signal: 

generating a digitized representation of the first combined RF signal at the base 

station: 

transmitting the digitized representation to the remote unit: 

generating a second combined RF signal from the digitized representation of the 

first combined RF signal at the remote unit: and 

broadcasting the second combined RF signal from the remote unit to the 

plurality of mobile units. 



relationship, to a chan nel in a set of channels used by a remote unit: 
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Please add the following new claims 59-1 05: 



^ A first communication device for com m unicating with a second communication 

device in a wireless communications sy st em over a communication medium, the first 
communication device comprising: 

a digital unit that outputs a digital representation of an ana log signal, the an*ln g 

signal comprising a single signal that inclu d es a plurality of RF channels, the plurality 
of RF channels including at least one of info rmation beinp t ransmitted to a plurality of 
remote wireless communication units an d information being transmitted from the 
plurality of remote wireless communication units: 

wherein the first communication device t ransmits a transmission signal over the 

communication mediu m to the second communication device; 

wherein th e transmission signal includes the digital representation: and . 

wherein the second co mmunication device is physically remote from the first 

device. 



£2= The first communicati on device of claim 59 wherein the first communication 

device is an antenna un it in a wireless telephone communication system and the second 
communication device is located at a base station. 

6L The first c ommunication device of claim 60 wherein the first communication 

device includes an ant enna for receiving wireless RF telephone transmissions from 
mobile units located in a cell associated with the antenna unit. 

62. Th e first communication device of claim 60 wherein the digital unit is a 
broadband digitizer. 
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& The first communicati on device of claim 60 wherein the transmission sig nal 

includes one of control data and error checking data. 

Q The first communicatio n device of claim 60 wherein the digital representation 

comprises a first digital representati on and wherein the transmission si g nal further 
includes a second digital representati on that has been multiplexed with the first digital 
representation. 

65, The first communicatio n device of claim 64 wherein the second digital 

representation is a diversity signal. 

6<L The first communicati on device of claim 64 wherein the second digital 



representation is a repre sentation of at least a portion of a radio frequency spectrum, the 



portion comprising a plurality of channels. 
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& The first communi cation dev ic e of claim 60 wherein the transmission sig nal 

includes at least one of control data and error checking data. 

^ The first communication device of claim 60 wherein the digital representation 

a first digital representation and wherein t h e transmission signal includes a spmnH 
digital representation mult iplexed with the first dig ita l representation. 

^ The first communication de vice of claim 68 wherein the second dig ital 

representation is a diversity signal. 

Q The first communication device of claim 5 9 wherein the first communication 

device is located at a base station and the s e cond communication device is an antenna 
unit in a wireless tele phone communication system 

^ The first communication d e vice of claim 70 wherein the transmission sig nal 

includes o ne of control data and error checking data. 

12z The first communicatio n device of claim 70 wherein the digital unit is a 

broadband digitizer. 
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73. The first communication device of claim 70 wherein the transmission signal 
includes at least one of control data and error checking data. 

74. The first communication device of claim 59. wherein the communication 
medium includes an optical fiber. 

75. The first communication device of claim 74 further comprising a transmitter and 
wherein the optical fiber couples the transmitter to the second communication device. 

76. The first communication device of claim 59, wherein the first communication 
device includes a digitally modulated laser. 

77. In a wireless communication system, a method of transmitting communications 
between a first communication device and a second communication device, the first 
communication device comprising an antenna unit associated with a cell, the second 
communication device remotely located from the first communication device, the 
method comprising: 

receiving at the second communication device a composite analog signal that as 

a single composite signal includes a plurality of RF channels: 

digitizing the composite analog signal into a digitized signal representing the 

plurality of RF channels: 

transmitting the digitized signal over a communication medium from the second 

communication device to the first communication device. 

78. The method of claim 77 wherein the second communication device is located at 
a base station. 



79. The method of claim 78 wherein the receiving is performed at the base station. 
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80 The method nf claim 78 "herein the digitized signal comprises a first digitized 
«i pn»1 and wherei n the method further emprises transmittinp a second digitized signal 
over the communi rations mediu m from the first communication device to the second 
communication device. 

81 . The method of claim 80 Anther compri sinp c ombin ing , at the base station a 
plurality of separate analog outboun d telephone signals into the composite analog 

signal. 

8?.. The method of claim 80 wherein the s econd digitized signal represents a 
hroadhand digitisation of a comp o se analog signal that includes a plurality of RF 
channels. 

8V The method of claim 77 fr rther comprising, after transmittinp , reconstructing the 
com posite analop <ipna1 from the dipped signal at the first communication device. 

84. The method of claim 8^ farther compri ^n p hroadcastinp the reconstructed 
composite analog sip nal into the cell. 

85. The method of claim 77 wherein the c ommunications medium is optical fiber. 

86 Tn a wiH ~* communicat ion system, a method of transmitting communications 
hetween a first communicatio n device and a second communication device, the first 
communication device comprisin p an antenna unit associated with a cell, the second 
communication Hevice remote l y located from the first communication device, the 
method comprising: 

rece ivin g at the first communicati o n device a composite analog signal that as a 
single composite signal in cludes a plurality of RF channels; 

digiti™* the compos i te analog signal into a digitized sipnal representing the 

plurality of RF channels; 

transmitting the digits signal ov er a c ommun ication medium from the first 
™ m m.,nication device to the second communication device. 



£L The method of claim 8 6 wherein the second communication device is located at 

a base station. 

The method of claim 87 wherein the receiving is performed bv an antenna at the 

first communication device receiving a plurality of wireless RF transmissions from 
telephones located in the cell. 

— The method of claim 8 7 further comprising reconstructing the composite analog 
signal from the digitize d signal at the base station after transmitting. 

2Qz The method of claim 89 further comprising separating individual channels out of 

the composite analog signal after reconstructing the composite analog signal from the 
digitized signal. 

£L The metho d of claim 87 wherein the digitized signal comprises a first digitized 

signal and wherein t he method further comprises transmitting a second digitized signal 
over the communicati ons medium the second digitized signal being transmitted from the 
second communication device to the first communication device. 

The metho d of claim 91 further comprising combining at the base station a 

plurality of separate analog outbound telephone signals into a composite analog signal. 

and digitizing the composite analog signal as a single signal to form the second 
digitized signal. 

93. The method of claim 92 wherein at least one of control data and error checking 
data is transmitted over the communication medium with the second digitized signal. 

94. The method of claim 86 further comprising reconstructing the composite analog 
signal from the digitized signal after transmitting the digitized signal over the 
communication medium. 




95. The method of claim 86 wherein the communications are mobile telephone 
transmissions. 

96. The method of claim 86 wherein at least one of control data and error checking 
data is transmitted over the communication medium with the digitized signal. 

97. The method of claim 86 further comprising multiplexing the digitized signal 
with another digital signal prior to transmitting the digitized signal over the 
communication medium. 

98. The method of claim 97 wherein the another digitized signal is a diversity 
signal. 

99. A wireless communications system in communication with an antenna that 
receives wireless radio frequency signals from wireless units over a plurality of 
channels within a frequency band, wherein the antenna outputs an analog radio 
frequency signal including the frequency band, the system comprising: 

a first unit in communication with a second unit using at least one 

communication medium, the first unit including: 

a broadband digitzer unit, in communication with the antenna, that outputs a 



di gitized stream that includes a digitized representation of the frequency band of the 
analog radio fr eq uency signal, wherein t he frequency band includes the plurality of 
channels: and 

wherein the digitzer unit applies a transmis sion signal to the at least one 
communication medium for transmission to the second unit, wherein the transmission 
si gnal is at least in part derived from the digit ized stream: and 

wherein the second unit includes a digital unit that receives the transmission 
ignal from the communication mediu m and generates a reconstructed analog radio 
freq uency signal including the freq uency ba n d, the reconstructed analog radio frequency 
gnal being derived from the transmissio n signal received by the second digital unit. 
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100. The system of claim 99 wherein the wirele s s radio freq uenc y signa i s inc i llHft 
transmissions from mobile telephones located j n a cell associa ted with the first nnit 

101. The system of claim 99 wherein the tr a nsmission si gn al includes at least one of 
control data and error checkin g data 

1 02. The system of claim 99 wherein the co mmunications medium is ontical fiber 

103. The system of cla i m 99 wherein the transmission signal is a digitally 
multiplexed signal. 

104. The system of claim 103 wherein the di s tal representation output hv the 
broadband digitizer is a first digital representation and wherein the t~n Smission sipnal 
includes a diversity digital representation of the fr equency hand digitally multip lexed 
with the first digital representation 



105. The system of claim 99 wherein the wireW. . ;^ tions arft mnhiU 

telephone sifl nalg 



